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ORCANITC CHEMISTRY - GHEM. 201

MAJOR TEXTHOOK:  Organic Chemistry - Morrison and bovd
SUPPLEMENTARY TEXTBOOKS: The Names and Structure of Organic Compounds -
Otto T. Benfrey

Organic compounds arc compounds we are most intimately associated
with., We wear cloth made of organic compounds; we write on paper which
in itself is a vast treasury of organic cowpounds; the list ofi examples
is endless. 1 enumerated only a few.

Organic compounds are the subject of the branch of Chemistry called
organic chemistry. Organic chemistry can be defined as a chemistry of
carbon compounds, To an ignorant reader this statement may appear pre-
tentious or unprecise. One may question this definition rewembering that
there are 106 other elements in addition to carbon. Does this mean that
each element and its compounds comprises a: o¢ntire branch of chemistry?
Or, is it truc only in the casc of the repr ntative elements? This and
many other questions will have their answer ' =  ~his course.

The field of organic chemistry is immense. Many branches such as
photochemistry, free radical chemistry, polymer chemistry, physical organic
chemistry, chemistry of heterocyclic compounds were derived from it. It
takes a lifetime to master it all,

Organic chemistry is approximately one and a half centuries old. It
was sired by Friedrich Wohler in 1828 when he performed the first synthesis
of an organic compound. He synthesized urea from ammonium cyanate. Until
that time organic compounds were only found and isolated from naturally
occuring substances. Until 1828 organic chemistry was '"vegetable chemistry'.
A new era began with Wohler's discovery as evidenced by the letter written
by Berzelius to Weber.

"The conclusions which you have drawn from the investigation of
bitter-almond oil, are certainly the most tmportant which have
so far been reachzd in the domain of vegetable chemistry, and
give promise of shedding an unexpected light over this part of
the science....The facts which you have set forth inspire such
reflections that they may be regarded as the dawn of a new day
in vegetable chemis ry."

The object of this course is to invite you to enter and explore this
primeval forest and learn about the basic organic formulas and compounds.
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Sell o dastracoional Package e
Form A - List of Object ives

Review ol General Chemistry

Hybvidization o the Carbou Atom

betinitions

The student will be atle to define or describe and illustrate with
appropriate examples where applicable the following terms: ELECTRO-
NLGATLVITY, ATOMIC ORBTTAL, s A.O., p A.O., d A.0., IONIC BOND, COVALENT
BOND, NONPOLAR COVALENT BOND, POLAR COVALENT BOND, COORDINATE COVALENT
BOND, BOND ANGLE, BOND LENGTH, BOND STRENGTH, BOND DISSOCIATION ENERGY,
HYBRIDIZATION, sp3 HYBRTD ORBITALS, INTERMOLECULAR FORCES, VAN DER WAALS
FORCES, POLARITY OF MOLECULES, SOLUBILITY, BOILING POINT, MELTING POINT,
BRONSTED BASE, BRONSTED ACLD, LEWIS ACID, LEWIS BASE.

Concepts

The student will be able to identify a bond as polar or nonpolar.
The student will be able to identify a bond as ionic or covalent.

The student will be able to identify the number of valence electrons
in any representative element.

The student will be able tov write the ground state electron configu-
ration for the following elements: H, C, N, 0, He, Ne.

The student will be able to write and explain the two steps in the
sp3 hybridization on the C atom.

The student will be able to identify the atomic orbitals revolved
in bond formation.

The student will be able to explain the differen: polarities of some
bonds based on the electronegativities of the atoms invoived.

The student will be able to determine the relative strength of the
given bonds from their length values.

The student will be able to predict the relative values for the
Loiling and melting points from their molecular weights or intermolecular
forces.

The student will be able to predict the relative solubilities of the
given compounds in different solveuts.

The student will be able to identify the Bronsted acid and the
Brousted base as well as the Lewis acid and the Lewis base In a given

-

reaction. ;
)
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Instructional Packape No. i

Form B - Sclf{-Evaluation Exercis.

Review ol Gene. 0] Uhcmistgx

Hybridization <o .ne Carbou Atom

Fill out this exercise by blacking the appropriate answers.

Remember, when more than one answer is required, blacken all the
appropriate ones. You will then score the exercise yourself.

(L)

(2)

(3)

(4)

Organic Chemistry i. e Chemlistry of carbon compounds. C is in
Group IV and has atomic¢ number 6, and atomic mass 12. Therefore,
which of the following statements about the carbon atom are NOT
correct?

electrons, 12 neutrons, and 6 protons.
b) Carbon has electrons, 6 neutrons, and 6 protons.

¢) Carbon has valence electrons.
d) Carbon has 2 electrons in the p atomic orbitals in the ground

state configuration.

a) Carbon has

[eaN o230 e )

The members of a "Family" or "Group" of elements in the periodic
table will have the same:

a) atomic number.

b) electronegativity.

¢) number of electrons beneath the outermost shell.
d) number of electrons in the outermost shell.

Which of the following statements is/are NOT true?

a) Electronegativity is the attraction of an atom for shared

electrons.

b) Ionization potential is the energy liberated when an electron
is removed from an atom in the gaseous state.

¢) Maximum overlap of atomic orbitals results in the strongest

~bond.

d) Nonmetals have in general high electronegativity.

Which of the statements given below about the atomic orbitals is/are

NOT correct?

a) All energy levels possess the same number of atomic orbitals.
b) Atomic orbitals have a definite shape.
c) Only two electrons can occupy any atomic orbital.

d) The region in space where an electron is most likely to be found

is called an orbital.

(82
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Forwm B o= Selo-Lvatuat ion Bacreise

(%) Which ot the statements below is/are correct?

a)  p oatomic vrbitals consist ot two lobes with atomic nucleus
betweent then.

b) s atomic orbital has the shape of a sphere with its center at
the nueleus of the atow.

¢)  there arve tive p atomic orbitals in any given cnergy level.

d)  there is one s atowmic orbital in any given energy level.

(b)  The following statements about the fonic bond are true:

a) an ifouic bond exists between two nonmetals,

b) an ionic boud exists between a metal and a nonmetal.

C an fonic bond results from the transfer of electrons.
d) an ionic bond ls typilcal of the compounds of carbon.

{7y The transition from a normal covalent bond to an ionic bond occurs:

4) as a series of steps.

b) does not take place at all.
¢) not sharply, but gradually.
d) sharply.

(8) A typical covalent bond can be defined as:

a) electiostatic attraction between : oppositely charged ions.

b) sharing of electrons between two atoms.

c¢) the Sigma © molecular orbital formed through an overlap of two
atomic orbitals.

d) uone of the above.

(9) When two or more atoms of a certain nonmetal combine to form a poly-
avomic molecule, the bonding is:

a) covalent
b) lionic
¢) nonpolar
d) polar

(lu)  Compounds formed by the combination of two nonmetals are:

a) nonconductors and are thercfore c. valent.
b) conductors and are thercfore ionic.

¢)  nonconductors and are therefore ionic.

d)y  conductors and are therefore covalent.

£
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Aruitoxt provided by Eic:



SiP No, |
Form B - Scelt-Lvatuation Excrcise
[ 4

(11) The following statements about the nonpolar covalent bond are
correct:

a) 1t is the bond between two atoms with different electronegativity.
b) 1t is the boud between two atoms with same electronegativities.
¢) In a nonpolar covalent boud the center of positive and the eenter
of negative electron density coincide.
d) The electrons are not shared equally by the two atoms.
(12)  In which of the following binary compounds are the bonds covalent?
a) Collg b) CCla c) Cas d) NaBr

(13) In which of the following compounds are the bonds ionic?

a)  K.,0 h) C02 ) “20 d) HC1

)
&

Blacken the proper space indicating for each compound whether the bond within
it is covalent or ionic; polar or nonpolar:

a) covalent b) ionic c) nonpolar d) polar
(14%) iy,

(15) NHy

(16) NaZO

(17) Hp

(18) The greater the difference in the electronegativities of two elements,
the strength of the bond between them will be:

a) depends on particular elements involved
b) greater

¢) less

d) not affected

(19) What does a bond which is longer than expected suggest relative to its
strength?
a) it is stronger than expected.

b) it is weaker than expected.
c) it suggest nothing.
d) no change in the strength,

7
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Faorm B - Sodt cvadnation Fxereise

.0y The teapth of the carbon-carvbon bond in ethane is 1.53 K; the length
ol carbonecarbon bond in ethvleae is .34 8. Which of the tollowing
statements about the bond dissociation cuergy of the compounds above
is/are correct?

4) Boad dissociation eaergy ol the carbon-carbon bond in cethane is
fifgher than thav of ethylene,

by Boml dissociation energy of the cavbop-carbon bond in cthane is
lower thao that of cethylene.

) Bond dissociatlon energy of the carbou-carbon bond in ethane is
the same as that in cthylene.

d)  Bond dissvciation cnergy of the carbon-carbon bond is not related
to the length of the bond.

(21)  the correct statement(s) below arce:

) Boml dissociation energy is the cnergy in kcal/mole needed to
torm the bond. .
L) Bend leagth ls the distance between the nuclei.
¢)  Each kind ot cuvalent bond has a characteristic length and strength.
d)  Sigma orbitals are cylindrically symmetrical about the internuclear
axis.

(22) The following reaction: H3N: + BF3~—7 II N:BI" represents formation
ol '
a) a coordinate covalent bond
b) a double bond
¢) a hydrogen bond
d) an iouic boad

(243) Sigmn(s molecular orbitals can be formed VIA:

a) overldp ol s atomic orbitials only

b) overlap of s and p atomic orbitals
¢) overlap of s and sp3 atom.c orbitals
d) none of the above.

(24) Which answer below best describes the formation of four equivalent,
single covalent bonds by carbon in compounds like carbon tetra-
chloride CCL,?

4)  courdindate covalent bonding
b) hybridization

¢)  hydrogen bonding

d)  sigma E?lxnlding.

[ae
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Forwm B o~ Seltebvaluat bon ke oiae
(o) Which one of the statement: below 15 NOT covrect?
a)  Hybrid orbitats cannot house nonbonding olectrons,
by Hvbridization enables the electron pairs to puet as Lar oy
from cach other as possible.
) Hvbridization is accompanted by an focrease in the ditectionad
character of the bonds.
O Hybridization is an avrangement ot atomic orbitals which resulte

in the minimum intramolecular repulsion.

(26) Which of the (ollowing tetrahedral molecules would you cxpect to
possess a dipole moment ditferent from zero?

@) Gy, (carbon tetrachloride)
h) (JH..‘ (methane)

)  CHCI ; (chloroform)

d)  CH,Bry (dibromomethane)

(27) For cach one of the molecules given below the shiape has been indicated.
identify all the nonpolar molecules.

flat-trigonal

by CO, - linear

¢) HCl - linear

d) NH pyramide!

3
(28) Intermolecular forces are:

)  electroustatic in noture
b) forces between lcct ns ond nuclei of the same molecule
¢) forces between ‘udividinl molecules
d) forces within 7« giv molecule
(29) ldentify all the correer. statements below:
1) The magnitude of iatermolecular torces does not affect the boiling
point.
b) Nonpolar solutes dissolve easily in water.
¢} Polar solutes dissclve easilv in polar solvents.
dY  The stronger the intermolecular forces, the higher the beiiliag
poiat.
.0
O a9
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Sell oy b vt e

fhe property windoh in NOV character ottt of noapolar compornds foe

A pood sadabi LEr s To nonpol iy aolventn,
Iy pood solubi ity o water,

) Fow dipole moment.

) Tow medt Dng, amd bolling tamperature,

Boencene i o tvpical nonpolar orpanic solveat, The solubilbity ot
vetane (T;.;IIM (1 noopolar orpante compound) In bencene would be

cvapuected to hes

Ay about the sawe as the solubility of octane in water,
by bigher than the solubitity of octane In water,

<) dmpossible to determioe from facts given.

d) o Tower thom the selabiltity of octane [n water,

Water He0 and methane CHy bave very similar molecular welghts

(18 and 1o respectively), yet the normal boiling point of water is
1O00YC and that ol methane fs -162.5°C,  This Is explained by the
fact that:

a)  hydrogen boinding takes place In watcer,

b) the intermolecular yorces In methane are coeusiderably stronger
than the intermolecular forces in water.

¢)  the interwolecular forces In water are conslderably stronger
than the [ntermolecular forces In methane.

d)  water has a veiry low dipole moment.

Methane Clly (molecular welght 16) and carbon tetrafluoride CF,

(molecular weight 88) are both nonpolar compounds, The following
prediction can be made about their boiling points:

4)  The boiling point of methane will be higher than that of carbu.,
tetrafluoride.

) The boiling point of methane will be lower than that of carbon
tetrafluoride.

) The boiling points will be verv closec.

d)  The boiling points of oach will vary depending upon volume of
cach compound.

A bise din the Bronsted-lowry serse is:

A} proton aaceplor

1) a hydroxide ion donor

vy an electron pair aceeptor
d)  an clectron pair donor

[ TN
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oY volaewin hoege
Iy o protoa denoy 1
(2 o othe tollowing vroact ion: Gt ol FooH - (,,H,) Ql’l ethyl atcohol

(( ,H:' O

) e s etectrons ta the hydrocsen fon,

b) exhibits behavior typical of a Aronsted buase.
) exhibits behavior tyvpical of a Lewis acid.
d) exhiibits behavior typival of a Lowis base.

{33y in the following reaction:  HCI + NaHCO H:_,COJ +  NaCl

A HCL is a Bronsted coid.

) H,\ju.s is a weaker acid,

) qul(303 is a Bronsted base.

dy o NalHCo, is a Lewls acid.

3

.....
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Self Instructional Package No. 1
Form C - Reference Guide

Review of General Chemistry
Hybridization on the Carbon Atom

The reference guide should be used in conjunction with Forw 8 or
the Self Evaluation Exercise. The references given are geared specifically
toward the questions on Form B.

Questions 1, 2 Chapter 1  Section 6
QQuestion 3 Chapter 1  Section 15
Questions 4,5 Chapter 1  Sections 4, 5
Questions 6, 7, %, 12, 13, 14, 15, Chapter 1 Sections 3, 8

16, 17
Questions 10, 11 12, 18 Chapter 1  Sections 8, 15
Questions 20, 21 Chapter 1  Sections 13, 1k
Questions 18, 19 Chapter 1  Section 8
Question 23 Chapter 1  Sections T, 8
Questions 2k, 25 Chapter 1  Sections 9, 11, 12
Question 26 Chapter 1 Section 16
Question 28 Chapter 1  Section 19
Questions 29, 30, 31 Chapter 1  Sections 17, 18, 19, 20, 21
Questions 32, 33 Chapter 1 Section 20\
Questions 34, 35, 36, 37, 38 Chapter 1 Section 22

Morrison and Boyd Organic Chemistry

For Questions 23, 24, and 25, additional explanation and examples can
be found in Tape 1 - sp3 Hybridization on the Carbon Atom.

Material to supplement the topics covered in this Self Instructional
Package can be found in any General Chemistry text book.

13
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Learn as though you would never
be able to master it; hold it as
zhough you would be in fear of

Self Instructional Package No. 1 losing <t. )
Tape 1 ~ Work Sheet Confueius ( 6th. B.C. )

sp3 Hybridization on the carbon atom.

Example No. 1

Ground state configuration of the carbon atom is:

C 132 232 2p2
or
(::) <::> (::) (::) (::) (dots represent electrons)
1s 2s 2p
or
‘<::> (::) (::) (::) <::> (arrows represent elactro..s)
Example No. 2 - Sp3 Hybridization

C (ZE) (::) (::) <::> (::) (two unpaired electrons)
1s 2s 2p

Step 1  promotion of one s electron from the 2 atomic orbital into the
2p atomic orbital.

1s 2s 2p
o @ @ @ @ @ (four unpaired electrons)

Step " - mixing of one S A.0. and three p A.O's to yield four equivalent
3 A.0.'s. -
sp .0.'s.

sp3 A.C.'s

O, OOOO

i4
13



SIP No. 1
Tape 1 - Work Sheet

Example No. 3

@

.8
@ s@ H@@W}u
<:> H

H
!
or H-C-H

é;%i'fi%? i or Il

|
H

Assignment No. 1

Consider the molecule of carbontetrachloride with the‘formula of C Cly.
Complete the following statements:

a) The shape of CC14 is

b) The bond angles in CCl, are equal to

c) The C-Cl bond is polar or nonpolar.

d) The C-Cl bond is covalent or ionic .

e) The bond between carbon and chlorine in CCl4 is the result oi the
overlap of the atomic orbital on carbon and
atomic orbital on chlorine. -

f) Draw the Lewis electron dot symbol of CCl4

14




SIP No. 1
Tape 1 ~ Work Sheet

Assignment No. 2

Identify the following statements related to bromoform CH3Br as True or
False.

a)
b)
c)

d)

e

The shape of the bromoform molecule s tetrahedral

All the honds in biomoform are identical

All the bonds in bromoform are nonpolar

All the bonds in bromoform are covalent

The atomic orbitals on the carbon atom involved in formation of the
bonds are one s and three p A.0.'s.

Assignment No. 3

The angles in ammonia NH3 are nearly tetrahedral (107°) rather than 90° as
coulu be expected. The natural conc.usion is that the atomic orbitagls on
nitrogen in ammonia are sp3 hvbrid orbitals.

a)

b)

c)

d)

e)

Explain the hybridizatic 1 N in ammonia.

Draw the Lewis electron dot symbol for ammonia.

The nonbonding electrons in ammonia are located in the
atomic orbital. ’

Draw the Lewis electron dot symbol for the ammonium ion NH4+.

Predict the shape of the ammonium ion.

16
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Self Instructional Package No. 1
Tape 1 - Answer Sheet

Sp3 Hybridization on the carbon atom

Assignment No. 1

a) tetrahedral
b) A~ 109°
c) polar (chlorine is considerably more electronegative than carbon)

d) covalent (bond between two nonmetals.

e) sp3 A.0. on carbon and p A.0. on chlorine
f) “Cl:
fCl * ¢ & Clt

0

Assignment No. 2

a) T
b) F ’
c) F
d) T
e) F

Assignment No. 3

a) Ground state configuration ¢= Il is:

N 1s2 252 2p3

N (::) (::) (::) <::) (::)(three unpaired electrons)

1ls 2s ]-7 2p

16




SIP No. 1
Tape 1 - Answer Shect

Assignment No. 3 (continued)

a) sp3 hybridization in case of N consists of mixing of one s A.O.

and three p A.0.'s

NG ®OOC

sp -~ A.O.

b)

=
LY
s =}

H 2

c) Sp- A.0.

=

e) tetrahedral

s
e

17




Self Instructional Package No. 1
Form D - Progress Check Evaluation

Review of General Chemistry

Hybridization ou the Carbon Atom

Identify the statements below as True or False by placing a Capital T or F
in the space to the left.

1. sp3 hybridization results from the mixing of one s A.0. and
three p A.O.
2. The‘sp3 atomic orbitals are directed toward the corners of
8 pyramid.
3. There are five p atomic orbitals in any given energy level.
4, Any given atomic orhital can house a maximum of two electrons.

5. The overlap of the s A.0. on element A aad p A.0. on element B
results in the formation of a & molecular orbital.

6. Maximum overlap of atomic orbitals results in the strongest
bond.

7. Oxygen is more electronegative than carbon.
8. Chlorine is less electronegative than carbon.

9. The transition from a normal covalent bond to an ionic bond
occurs sharply.

10. Compounds formed by the combination of two nonmetals are non-
conductors of electricity.

Blacken the correct answer or answers in the questions below:

11. Oxygen has atomic number 8 and atomic mass 16. The correct number of
subatomic particles in oxygen is:

a) 8 electrons 8 protons 8 neutrons
b) 8 electrons 16 protons 16 neutrons
c) 16 electrons 16 protons 8 neutrons
d) 8 electrons 8 protons 16 neutrons

19
18




SIP No. 1
Form D -~ Progress Check Eraluation

L12. identify the correct statements about a covalent bond.

a) 1t is a M.0. foramed via overlap of two A.0's.

b} It can be defined as sharing of electrons between two atoms.

¢) It can be defined as the electrostatic attraction between atoms.

d) Covalent bond has characteristic length and bond dissociation
energy.

ldentify the bonds in each compound in the following five quciitions as:
a) covalent b) ionic _¢) nonpolar d) polar.

13, CyHg
14, 09

15, i,0
16. Na,0
17. NH3

18. A shorter than expected bond between two elements indicates that:

a) it is stronger than expected.
b) it is weaker than expected.
c) it has a higher than expected bond dissociation energy.

d) 1t suggests nothing.

19. The length of the carbon-carbon bond in ethylene is 1.343; the leugth
of carbon-carbon bond in acetylene is 1, A, Identify the correct
statements relative to these two compounds.

a) Bond dissociation energy of the carbon-carbon bond in ethylene is
higher than that of acetylene.

b) Bond dissociation ercrgy of the carbon-carbon bond in ethylene is
lower than that of acetylene.

¢) Carbon-carbon bond in acetylene is stronger than the carbon-carbon

bond in ethylene.
d) Bond dissociation energy of the carbon-carbon bond is not related

to the length of the bond. ‘

20
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SIP No. 1
Form D - Pregress Check Evaluation

20.

(38
o~

[dentify the corre~t statements below:

a) Overlap of s A.0. on element A and sp3 A.0. on element b results
in the formation of & M.O.

b) Mixing of an s A.0. and thre. p A.0. on the same element results
in tue formation of & M.O.

¢) Hybridization results in the minimum intramolecular repulsion.

d) Hybridization is accompanied by an increase in the directional
character of the bonds.

The ammonium ion is symmetrical. The nitrogen is at the center of a
tetrahedron and four equivalent hydrogens are in the corners of the
tetrahedron. The bonding in the ion may best be described as resulting
from the overlap of the s atomic orbitals in the hydrogens and:

a) one s and three p atomic orbitals in nitrogen.
b) the p atomic orbitals in nitrogen.

c) the s atomic orbitals in nitrogen.

d) sp3 nybrid orbitals in nitrogen.

All the molecules below are tetrahedral. Identify the ones that have a
dipnle moment equal to zero.

a) CBra
b) CHBr3
c) CHBBr
d) CHA

Identify the correct statements below:

a) The magnitude of the Van der Waals forces increases with an increase
in the molecular weight.

b) The increase in molecular weight implies a higher boiling point.

c) The stronger the intermolecular forces, higher the boiling point.

d) The magnitude of intermolecular forces has no effect on the boiling
point.

The Eollbwing represent typical examples of intermolecular forces:
a) dipole-dipole interactions
b) hydrogen bonding

¢) magnetic attractions
) Van Der Waals forces.

21



StP No. 1
Form P - Progress Check Evaluation

25.

28.

29.

30.

Octane Cgljg and methane CH, are both nonpolar organic molecules. From
their molzcular formulas one could predict that:

a) octane has higher boiling poiint than methane.

b) octane is soluble in a nonpolar organic solvent.
¢) methane is soluble in water.

d) methane has higher boiling point than octane.

Methane CH, and ammonia have very similar molecular weights yet the
boiling point of ammonia is __°C and the boiling point of methane
is -161.5°C. These experimental values indicate that:

@) the intermolecular forces in methane are weaker than those in
ammonia.

b) ammonia is probably a polar molecule.

c) the intermolecular forces in methane are stronger than those in

ammonia.
d) that ammonia has a lower dipole moment than methane.

The fact that water is such a good solvent for so many ionic compounds
is due to:

a) hydrogen bonding in water.
b) the ability of water to solvate (hydrate) both cations and anions.

c) the high boiling point of water.
d) the small amount of dissociation in pure water.

Ethyl alcohol and dimethyl ether have the same molecular weight. Ethyl
alcohol is polar and dimethyl ether is nonpolar. What could you predict
relative to their boiling points?

a) The boiling point of alcohol will be higher than that of ether.
b) The boiling point of alcohol will be lower than that of ether.
c¢) The boiling points cannot be compared from facts given.

d) They will have the same boiling point.

A Bronsted-Lowry acid is:

a) a proton donor.

b) a proton acceptor.

c¢) an electron donor,

d) an electron acceptor.

A "Lewis Base' is:

a) a proton acceptor.

b) a hydroxide donor.

c) an electron pair donor.

d) an electyon pair acceptor.
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3L. In the neutralization reaction below compound I acts as:
CH,C00H  +  NaHCO, g——> CH ,COONa + H,CO4
I 11 I11 1v

a) Lewis acid.
b) Lewis base.
¢) Bronsted acid.
d) Bronsted base,

32. The correct statemets about the neutralization reaction in question
(31) is:

a) I is a stronger acid than IV.
b) I replaces a weaker acid IV.
¢) I is a weaker acid than 1IV.
d) I donates proton to II.

33. The correct statements related to the reaction below are:

H H H H
1} .. [ R
H-C-Cct + H,0f ——»  H-C-C-0-H
P! [
H H HHH
I 11

a) I acts as electron acceptor.

b) water acts as an electron donor.

c) the bond between C and O is a coordinate covalent bond
d) I donates electrons to water.
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Review of General Chemistry

Uybridization on the Carbon Aton

I. i, C 20. 1§

2 d 21, by, v, d
3 b 22 a

4 a 23, i, by o
5 C 24 b

6. b, ¢ 25. a

7 ¢ 26. a, d

3 b, ¢ 7 1, b
9. d, ¢ 28. a, C
10 a 29. ¢, d

11 b, « 30. h

12 a, b 31 b

13 a 32 a, C
14. a, d 33. b

15. a, d 34. a

16, b 35. ¢

17 d, ¢ 36 1, d
18 ¢ 37. a, b, d
19 b 38. a, b, «
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Review of Genceral Chemistry

livbridization on the Carbon Atom

1 1 11 a 21, d 31 c

2 F 12 a, b, d 22. a, d 32. a, b, d
3. F 13. a, d 23. a, b, ¢ 33. a, b, ¢
d.00T L4, a, c 24. a, ¢, d

5. 1 15 a, ¢ 25 a, b

€. 1 16 b 26 a, b

7 r 17 a, d 27 b

8. 1 18 a, ¢ 28 a

9 F 19 b, ¢ 29 a

lo. T 20. a, ¢, d 30. c
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